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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] A base member and the covering device which is arranged on a base member and torms a 
vacuum chamber, A lower electrode, the RF generator equipment which impresses high-frequency 
voltage to a lower electrode, and the vacuum aspirator which carries out vacuum suction of the inside of 
a vacuum chamber, The plasma gas feeder which supplies the gas for plasma generating in a vacuum 
chamber, Plasma cleaning equipment characterized by having the supply reel formed in the exterior of a 
vacuum chamber, and a transit means to draw the work piece of the shape of a tape ****(ed) by this 
supply reel, and to run a tape-like work piece between said base members and said covering devices. 
[Claim 2] Plasma cleaning equipment according to claim 1 characterized by said covering device 
serving as an earth electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma cleaning equipment of the tape-like work 

piece which cleans the front face of a tape-like work piece. 

[0002] 

[Description of the Prior Art] as the manufacture approach of electronic parts — TAB (Tape Automated 
Bonding) - law is known. The TAB method carries a chip in the front face of the tape-like work piece 
manufactured with the resin film containing polyimide or a glass fiber, and connects the electrode of a 
chip, and the electrode formed in the front face of a tape-like work piece by the wire, a bump, etc., and 
carries out the resin seal of a chip or the wire if needed. 

[0003] In this case, it is desirable to raise the adhesive property of a wire, or a bump and an electrode, 
and it is desirable to raise the adhesive property of closure resin and the tape-like work piece which 
consists of a resin film. 

[0004] By the way, before performing wirebonding before mounting electronic parts in a printed circuit 
board, cleaning the front face of a printed circuit board with plasma cleaning equipment is known (for 
example, JP,4-3 1 1047,A). Plasma cleaning cleans a front face by containing a printed circuit board in a 
vacuum chamber, generating the plasma, and making ion collide on the surface of a printed circuit 
board. If plasma cleaning of the printed circuit board is carried out, the dirt of the electrode of a circuit 
pattern will be removed and the adhesive property of a wire, or a bump and an electrode will improve 
sharply. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, the above-mentioned tape-like work piece can also 

consider giving plasma cleaning like a printed circuit board. However, a tape-like work piece is the 

continuous long object, with conventional plasma cleaning equipment, cannot be contained in a vacuum 

chamber like a printed circuit board, and cannot perform plasma cleaning. 

[0006] Then, this invention aims at offering the plasma cleaning equipment which workability can 

improve the front face of the work piece of the shape of a continuous tape plasma cleaning. 

[0007] 

[Means for Solving the Problem] Plasma cleaning equipment according to claim 1 A base member and 
the covering device which is arranged on a base member and forms a vacuum chamber, A closing 
motion means to move a covering device up and down, and to open and close a vacuum chamber, and a 
lower electrode, The RF generator equipment which impresses high-frequency voltage to a lower 
electrode, and the vacuum aspirator which carries out vacuum suction of the inside of a vacuum 
chamber, The plasma gas feeder which supplies the gas for plasma generating in a vacuum chamber, It 
had the supply reel formed in the exterior of a vacuum chamber, and a transit means to have drawn the 
work piece of the shape of a tape ****(ed) by this supply reel, and to run a tape-like work piece between 
said base members and said covering devices. Plasma cleaning equipment according to claim 2 is 
plasma cleaning equipment according to claim 1, and said covering device serves as an earth electrode. 
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[0008] 

[Embodiment of the Invention] According to this invention, plasma cleaning of the front face of a tape- 
like work piece can be performed by maintaining the inside of a vacuum chamber to a predetermined 
degree of vacuum, after it made it run the work piece of the shape of a continuous tape within a vacuum 
chamber and the tape-like work piece has been [ the interior and the exterior of a vacuum chamber ] 
open for free passage. 

[0009] (Gestalt 1 of operation) For the front view of the plasma cleaning equipment of the gestalt 1 of 
operation of this invention, and drawing 2 , the perspective view of the vacuum chamber of this plasma 
cleaning equipment and drawing 3 are [ drawing 1 / the top view of the work piece of the shape of a tape 
of this plasma cleaning equipment and drawing 5 of the sectional view of the vacuum chamber of this 
plasma cleaning equipment, drawing 4 (a), and (b) ] the sectional views of the work piece of the shape 
of a tape of this plasma cleaning equipment. 

[0010] First, the whole plasma cleaning equipment structure is explained with reference to drawing 1 . 
In drawin g 1 , 1 is a pedestal and each element explained below is arranged on the pedestal 1 . 2 is a 
supply reel and the tape-like work piece 3 is ****(ed). Here, the tape-like work piece 3 is explained with 
reference to drawing 4 and drawing 5 . The work piece 3 is manufactured with resin films, such as resin 
containing polyimide or a glass fiber. As shown in drawing 4 (a), the sprocket hole 30 for much 
conveyances is formed in both the edges of a work piece 3. A pitch is set to a work piece 3, the island 32 
is formed in it, and many electrodes 31 are formed in the perimeter of an island 32. Moreover, the island 
32 and the electrode 31 are connected with the common electrode 33 with the connection electrodes 39 
and 38. It connects with a plating power source at a plating process, and the common electrode 33 gives 
the potential for electrolytic plating to each electrode of a work piece 3, and is formed along with the 
longitudinal direction of a work piece 3. 44 shown in drawing 4 (b) shows the excision section by which 
some common electrodes 33 were pierced by punch, and mentions later about this. 
[001 1] Next, the cross section of a work piece 3 is explained with reference to drawing 5 . The electrode 
3 1 and the island 32 are formed in the top face of a work piece 3 in drawing 5 . The electrode 3 1 is 
formed from three layers and consists of the bottom from Cu layer 31a, nickel layer 3 lb, and Au layer 
31c. An island 32 consists of the bottom similarly from Cu layer 32a, nickel layer 32b, and Au layer 
32c. The through hole 37 is penetrated and established in the inferior surface of tongue of a work piece 3 
at the electrode 31 bottom. A bump 40 is formed in the location of the through hole 37 of the inferior 
surface of tongue of a work piece 3 at a back process. 

[0012] 34 is a chip and bonding is carried out on an island 32 at a back process. Then, the electrode and 
electrode 31 of a chip 34 are connected with a wire 35 at a wirebonding process. In order to raise the 
adhesion of an electrode 31 and a wire 35, it is desirable to clean the front face A of an electrode 31. 
Moreover, although the closure of the chip 34 on a work piece 3 is carried out with resin 36 after 
wirebonding, in order to raise the adhesion of the top face of a work piece 3, and resin 36, it is desirable 
to activate the front face of the top face B of a work piece 3 in advance of a resin seal. Then, this plasma 
cleaning equipment cleans the front face A of an electrode 3 1, and the top face B of a work piece 3, and 
activates the top face B of a work piece 3. 

[0013] In drawing 1 , the delivery roller 1 1 is formed in the downstream of the supply reel 2. The 
delivery roller 1 1 pulls out a work piece 3 from the supply reel 2, and sends it to the downstream. The 
punch section 4 is arranged in the downstream of the delivery roller 1 1 . The punch section 4 is equipped 
with the receptacle member 5 and punch 6, and punch 6 is combined with the rod 7 of a cylinder 8. 
[0014] The tension grant means 9 is formed in the downstream of the punch section 4. The tension grant 
means 9 is equipped with two guide idlers 19 and tension rollers 10, by making tension act on a tension 
roller 10, gives tension to a work piece 3 and absorbs fluctuation of the die length at the time of transit 
of a work piece 3. 

[0015] The vacuum chamber 12 is formed in the downstream of the tension grant means 9. In drawing 1 
and drawing 3 , the vacuum chamber 12 consists of a base member 13 and a covering device 14. The 
covering device 14 is combined with the rod 16 of a cylinder 15. When the rod 16 of a cylinder 15 ****, 
a covering device 14 moves up and down, and opens and closes the vacuum chamber 12. The cylinder 
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15 serves as a closing motion means to open and close the vacuum chamber 12. 
[0016] A work piece 3 runs the base member 13 top, and is sent to the downstream of the vacuum 
chamber 12. The downstream of the vacuum chamber 12 is equipped with the take up reel 17 of a work 
piece 3. A take up reel 17 rolls round a work piece 3 by driving a motor 18. That is, the motor 18 and the 
take up reel 17 serve as a transit means of a tape-like work piece to make it run the work piece 3 which 
is a tape-like work piece. 

[0017] Next, the structure of the vacuum chamber 12 is explained with reference to drawing 2 arid 
drawing 3 . In drawing 3 , opening 20 is formed in the center section of the base member 13, and 
opening 20 is equipped with the lower electrode 21 from the inferior-surface-of-tongue side of the base 
member 13 through the insulating material 22. The lower electrode 21 is electrically connected with the 
RF power unit 50, and high-frequency voltage is impressed. Moreover, the range the work piece 3 of the 
top face of the base member 13 runs is equipped with the insulating material 24 (also see drawing 2 ). 
An insulating material 24 is for the electrode 38 of the inferior surface of tongue of a work piece 3 to 
prevent flowing electrically with the base member 13. Therefore, when neither the electrode nor the 
circuit pattern is formed in the inferior surface of tongue of a work piece 3, as for an insulating material 
24, there is no need. 

[0018] The lower limit section of the side attachment wall of a covering device 14 is equipped with the 
seal 25. By dropping a covering device 14, where a work piece 3 is placed on the lower electrode 21, 
and making a seal 25 contact the top face of the base member 13, a seal 25 seals planes of composition, 
such as a top face of the base member 13, and a top face of a work piece 3, after the work piece 3 has 
been open for free passage within and without the vacuum chamber 12 (see drawing 2 ). In this case, the 
inside of the vacuum chamber 12 can be maintained to a predetermined degree of vacuum by this 
amount of leaks being few and setting up the capacity of the vacuum aspirator 52 appropriately, 
although air leaks from the inferior surface of tongue of a work piece 3, an insulating material 24 (when 
using an insulating material 24), or the very small clearance between the top faces of the base member 
13 (when not using an insulating material 24), and it does not come to cause trouble to plasma 
generating. 

[0019] Pipes 26 and 27 are formed in the top face of a covering device 14. The pipe 26 is connected to 
the plasma gas feeder 53. Therefore, a drive of the plasma gas feeder 53 introduces the gas for plasma 
generating, such as argon gas, in the vacuum chamber 12. Moreover, the pipe 27 is connected to 
atmospheric-air disconnection equipment 51 and the vacuum aspirator 52. Therefore, if the vacuum 
aspirator 52 is driven after the vacuum chamber 12 has closed, the inside of the vacuum chamber 12 will 
be decompressed. Moreover, a drive of atmospheric-air disconnection equipment 51 introduces 
atmospheric air in a vacuum chamber. A covering device 14 is grounded by the touch-down section 28, 
and functions as an earth electrode which faces the lower electrode 21. 

[0020] Next, the punch section 4 is explained with reference to drawing 4 (b). As mentioned above, in 
forming in the electrode 3 1 of a work piece 3, or the front face of an island 32 the Au layers 31c and 32c 
which are deposits by electrolytic plating, each electrode flows with an electrolytic plating power source 
by connecting an electrolytic plating power source to the common electrode 33. When this plasma 
cleaning equipment performs plasma cleaning of a work piece 3, electrolytic plating has already been 
performed to the work piece 3, and the common electrode 33 is unnecessary. Moreover, when the 
common electrode 33 is open for free passage along with a work piece 3 at the time of plasma cleaning, 
the work piece 3 in a plasma ambient atmosphere and the work piece 3 in the exterior of the vacuum 
chamber 12 will have flowed electrically through the common electrode 33 within the vacuum chamber 
12. 

[0021] Since it is in contact in the metal part of plasma cleaning equipment, and every place, the work 
piece 3 of such electric switch-on is inconvenient, therefore before it performs plasma cleaning, it needs 
to intercept the free passage of this common electrode 33. With this plasma cleaning equipment, before 
performing plasma cleaning, as shown in the excision section 44 of drawing 4 (b), by the punch 6 
( drawing 1 ) driven in a cylinder 8, the common electrode 33 is pierced partially and the free passage of 
the common electrode 33 is intercepted. In addition, since the connection electrodes 38 and 39 and the 
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common electrode 33 which are shown in drawing 4 are unnecessary and it is not formed when forming 
nickel layer 3 lb and Au layer 3 lc by electroless deposition on Cu layer 3 1 a, it is not necessary to form 
the excision section 44 by punch 6. . 
r0022] This plasma cleaning equipment consists of the above configurations, and explains that actuation 
with reference to each drawing below. In drawing 1 , first, pitch delivery of the work piece 3 is pulled 
out and carried out by the delivery roller 1 1 from the supply reel 2, and it is sent to the punch section 4 
with it. In the punch section 4, the excision section 44 is formed by driving a cylmder 8. While the work 
piece 3 by which punching was carried out is sent to the tension grant means 9 and maintained at the 
same tension, fluctuation of the die length of a work piece 3 is absorbed. 

[0023] Next, a motor 1 8 drives [ the vacuum chamber 12 ] in the state of open, and the work piece 3 in 
the vacuum chamber 12 is sent only for predetermined die length. Subsequently, a cylinder 8 is driven, a 
covering device 14 is dropped, and the vacuum chamber 12 is closed. The vacuum aspirator 52 is driven 
in this condition, and vacuum suction of the inside of the vacuum chamber 12 is carried out. If the inside 
of the vacuum chamber 12 reaches a predetermined degree of vacuum, the plasma gas feeder 53 will be 
driven and the gas for plasma generating, such as argon gas, will be introduced in the vacuum chamber 
12. 

[0024] Subsequently, the RF power unit 50 is driven and high-frequency voltage is impressed to the 
lower electrode 21 . Thereby, the plasma occurs in the vacuum chamber 12, and it collides with the front 
face of the work piece 3 which is the object of plasma cleaning, and the electron and ion by the plasma 
clean the front face of the resin of an electrode 31 or a work piece 3, and are activated. Thus, if plasma 
cleaning is completed, atmospheric-air disconnection equipment 51 will be driven, atmospheric air will 
be introduced in the vacuum chamber 12, and the vacuum chamber 12 will be made open. By this, 1 
cycle of plasma cleaning is completed, the work piece 3 new next is sent, and plasma cleaning is 
performed repeatedly. 

[0025] (Gestalt 2 of operation) Drawing 6 is the sectional view of the vacuum chamber ot the plasma 
cleaning equipment of the gestalt 2 of operation of this invention. In addition, the sign same about the 
same element as the gestalt 1 of operation as drawin g 3 is attached, and explanation is omitted. In 
drawing 6 , the adjuncts 14a and 14b of a cube type are formed in the covering device 14 at two places, 
the upstream of the flow direction of a work piece 3, and the downstream. Seals 25a and 25b are formed 
in the contact section with the base member 13 of Adjuncts 14a and 14b. The space surrounded by 
Adjuncts 14a and 14b and the base member 13 forms the addition vacuum chambers 12a and 12b. 
Moreover, Pipes 27a and 27b are formed in Adjuncts 14a and 14b, respectively, and it connects with 
atmospheric-air disconnection equipment 5 1 and the vacuum aspirator 52. 

[0026] Next, an operation of the addition vacuum chambers 12a and 12b is explained. In drawing 6 , p, 
pa, and pb show the pressure value (atm) in the vacuum chamber 12, addition vacuum chamber 12a, and 
12b, respectively. Where a work piece 3 is placed on the base member 13 and the lower electrode 21, the 
vacuum chamber 12 is closed, and the vacuum aspirator 52 is driven. Thereby, vacuum suction of the 
vacuum chamber 12 and the addition vacuum chambers 12a and 12b is carried out. At this time, air is 
leaking slightly from the contact surface of a work piece 3 and the base member 13. 
[0027] The amount of leaks of this air is proportional to the differential pressure of two space generally 
separated with the seal. With the gestalt 2 of this operation, since vacuum suction of the inside of 
addition vacuum chamber 12a and 12b is carried out, the pressures pa and pb in addition vacuum 
chamber 12a and 12b are lower than latm which is atmospheric pressure (pa, pb<l). Therefore, the 
differential pressure (pa-p) of the addition vacuum chambers 12a and 12b and the vacuum chamber 12 is 
smaller than the differential pressure (1-p) of the vacuum chamber 12 in case there are no addition 
vacuum chambers 12a and 12b, and an atmospheric pressure, and its amount of the air leaked to the 
vacuum chamber 12 from the addition vacuum chambers 12a and 12b decreases as compared with the 
case where there are no addition vacuum chambers 12a and 12b. Therefore, the degree of vacuum in the 
vacuum chamber 12 can be raised by forming the addition vacuum chambers 12a and 12b. 
[0028] Moreover, although he is trying to use the same vacuum aspirator 52 with the gestalt 2 of the 
above-mentioned implementation in order to carry out vacuum suction of the vacuum chamber 12 and 
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the addition vacuum chambers 12a and 12b, it may be made to carry out vacuum suction of the addition 
vacuum chambers 12a and 12b with a separate vacuum aspirator. A high degree of vacuum is not needed 
on the occasion of vacuum suction of the addition vacuum chambers 1 2a and 1 2b, but since rough 
length is sufficient so to speak, simple things, such as the thing of a mold, for example, exhaust air Blois 
etc., can be used whenever [ mass low-vacuum ] as a vacuum aspirator. Thus, efficient vacuum suction 
can'be performed by using for the vacuum chamber 12 and the addition vacuum chambers 12a and 12b 
the separate vacuum aspirator with which setting degree of vacuums differ, respectively. 
[0029] (Gestalt 3 of operation) Drawing 7 is the fragmentary sectional view of the vacuum chamber of 
the plasma cleaning equipment of the gestalt 3 of operation of this invention. In the gestalt 2 of the 
above-mentioned implementation, although a seal 25 is made to contact the top face of a work piece 3 
and he is trying to seal the vacuum chamber 12, the gestalt 3 of this operation gives few clearances G 
between a seal 25 and Seals 25a and 25b, and a work piece 3, and is the same as the gestalt 2 of 
operation about except [ this ]. Drawing 7 shows the condition that the covering device 14 descended 
and Seals 25, 25a, and 25b contacted the base member 13. At this time, few clearances G are given 
between a seal 25 and the lower limit section of 25a and 25b, and the top face of a work piece 3. Thus, 
since a work piece 3 does not contact Seals 25, 25a, and 25b by forming Clearance G between a work 
piece 3 and Seals 25, 25a, and 25b, plasma cleaning can be performed, making it run a work piece 3 
continuously. In this case, although leak of air occurs from Clearance G, the inside of the vacuum 
chamber 12 is maintainable to a predetermined degree of vacuum by setting up appropriately the 
capacity of the vacuum aspirator 52 which carries out vacuum suction of the addition vacuum chamber 
12, and 12a and 12b. 
[0030] 

[Effect of the Invention] Since according to this invention the inside of a vacuum chamber was 
maintained to the predetermined degree of vacuum after it made it run a tape-like work piece within a 
vacuum chamber and the tape-like work piece had been [ the interior of a vacuum chamber, and the 
exterior ] open for free passage, plasma cleaning can be conventionally performed for the work piece of 
the shape of an impossible tape. Moreover, since the volume of a vacuum chamber can be made small 
by installing device parts, such as a supply reel and a take up reel, in the exterior of a vacuum chamber, 
while being able to make capacity of a vacuum aspirator small and being able to reduce equipment cost, 
the increase in efficiency of the plasma cleaning by shortening vacuum suction time amount is realized. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The front view of the plasma cleaning equipment of the gestalt 1 of operation of this 
invention 

[Drawing 2] The perspective view of the vacuum chamber of the plasma cleaning equipment of the 
gestalt 1 of operation of this invention 

[Drawi ng 3] The sectional view of the vacuum chamber of the plasma cleaning equipment of the gestalt 
1 of operation of this invention 

[Drawing 41 (a) The top view of the work piece of the shape of a tape of the plasma cleaning equipment 
of the gestalt 1 of operation of this invention 

(b) The top view of the work piece of the shape of a tape of the plasma cleaning equipment of the gestalt 

1 of operation of this invention 

[Drawing 5] The sectional view of the work piece of the shape of a tape of the plasma cleaning 
equipment of the gestalt 1 of operation of this invention 

[Drawing 6] The sectional view of the vacuum chamber of the plasma cleaning equipment of the gestalt 

2 of operation of this invention 

[Drawing 7] The fragmentary sectional view of the vacuum chamber of the plasma cleaning equipment 
of the gestalt 3 of operation of this invention 
[Description of Notations] 

1 Pedestal 

2 Supply Reel 

3 Work Piece 

4 Punch Section 

9 Tension Grant Section 

12 Vacuum Chamber 

13 Base Member 

14 Covering Device 

17 Take Up Reel 

18 Motor 

21 Lower Electrode 
25 Seal 

50 RF Power Unit 

51 Atmospheric- Air Disconnection Equipment 

52 Vacuum Aspirator 

53 Plasma Gas Feeder 
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[00 13] Bltcbw. tt»U--iV2<pTSWII«: 
B, 1 l*JRW6*it^S. a6o-91 1 

Bflttft i ;-^2*67-*3«l*lBb. TiMB^a 
S. iSOa-^l lOTHNWcB^ ^>^»4aWBR3 




(3) 

5 

[00 1 4] ^>^SH0Ti&§Kt«v ^>^>3>ff^ 

©^FO-7l9t, f*>>'3>Ci-^ 1 0<t£{§ 

^ 3 >D-7 1 0K^£ftffi3tfSC£CCj: 
9 7-*3Ct5g;fr£tt^U 7-^3CD^tfB#<DgS<D 

[00l5]f>^ 3 >tt^R9©T*W«:tt, K£ 
^t>^12Wf>ntl^o Hl*5«fctfB3K:*5lr> 

r. x£**>Ai2i*. ^-xaM*i 3 45ic«Bi5i 

4<fc0*«*h5. JBB14l*i/y>yi 5©P»F1 
6«CfS^Shr^4. W > f 1 5(DP? F 1 6*^« 

2ttHBTr*. 5/'J>yi 5H*2*t>^l 2*raw 

[0 0 16] 7-^3«:^-XSltt*l 3±*^ff Or* 
£**>'M 2<DT*W^t»6*l4. 1 
2<DTMJCC«7-^3©«*m»3y^H ii>mx.h 
hxi>&. WM'J^nB, *-*i8*B«rr 

ort»*. 

[00 17]^ B 2**019 3 *#Rt/tX£? + 

13<D**BKcBHP2 0 3WRW6ti* KiP2 0fc:«T 
SiSliffi? 1#INM*2 2*/«/r^-X«ttl 3<DTE 
B*6*MS*iri»5. TSBHS2 l«iUi§«m«g 

5 0£«««cc^sftrfco. wjaawEEswnftisn 

5. &1t % 1 3 <D±B©, 7-£3#j£trf 

4tSHCctt«m*2 43&«»Stirc»S (H2t# 
M).ft***2 4tt. 7-^3(DTH€««3 8**^ 

r&* 0 l^ot, ^tt2 4tt7~*3<9TEK:lI 

[0018] ^SPl 4©«ISOT«W«:«^-^2 5* 
KfSntt^. 7 - £ 3 #TSffm@ 2 1 ±tcgfrft/c 
tt«rjl»l 4 4TI*3#ri/-iU2 5**<-X8W*l 
3<D±Hfc3«3i^&C£te<fc'K ^2 5»7-i' 

3#*£*+>/<i 2©rt?Kc«au/c«®r^-^sp 
m 3©±ffito<fcc;7-^3(o±Bi<o»S!afl*«»-r 

* <B2 4#IH) . C 7-#3CDTffl<tf&ttt 
24 <|B»t2 4*flH>S»£) £/£«^~*SM*l 3 
(BIIM2 4*JBl>ttt»»*> ©±Bfc©B4>ttBB* 

«ft^t>^i 2rt*Bf3eo*fflK«:«»1 - *cfc*r 
[00 1 9] gSPl 4<D±B<Cti» /U72d % 27ifi 
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3«cs«stiri»s. uWot, 7^xv#x&tag 

mtixif ! $l£& + >x\ 2rttc*A3tiS. *fc, /<-f 
«7lt *»§8ttgg5 lfc<fctfX£«3l$SB5 2«: 
»»Stirt»*. Lfc^ot XS?t>^12#RU 
fcttJBT I3£§ 5 2 *fg«rT * t . * * >'< 

1 2rt(i«E$ti^ 0 *fc. ^raft^g5 i««b-r 
&i/c«irr4. 

[002 0] 04 (b) 4#JHUrA>^a4(C 
o<,*rBMB"*"£. l?^<DJ:^tc, 7-^3<DmS3 1* 
r^7> K3 2©SBfc«»^y*fc<fc9^ **Br* 
SAui3 1c. 3 2 c*0J3E-r4S^«:tt, ftiim® 

KE{cr7-^3©^^Xv^y-^>y*tf^^r 
tt % 7-^3«cB-rr«:«JB^ y*tt*Stir*j9. ft 

^>yi$fcftss@3 3**7-^3fctB«orifiiur^ 
si, 2rtr^7X^»H»rtcc*S7 

-£3<b, X£*+>aU 2©J*aWc*S7~*3#£ 

iin@3 3 *^ur««w«:»aur c»s c ±(c&a. 

[0 02 1 ] 7~*3t27'5Xv^y~^>ygg<7)£ 

Ma»tftBf(c*j^rjfflitLrc^fcdE>. coi^a* 

y-->y*tT5ffi«:c©ft»»«3 3<oiiffi£i£»ff 
&atttfit>&. ccD7*^xv^y-^>^ar«, 7* 

7Xv*y~~>^£*T^C04 (b)0WI^SP44 

(01) tcio, fta«fi3 3*o»««:rrfeSE*. ft 

S8&3 30aiM^S»rTSo ft*, Cu®3 1 a±fc 
N i H3 1 b, Aui3 1 caW^rMt^ 
t§£te v 04 CC^-T i£*£8@3 8, 3 9£ftiim®33 

t«» , e*o»rtsnrc^&c>©'c, /o^ewot 

ODM4 4*Rtt&£B#a<r>. 
[0 02 2] C©:/^Xv*y-->*SM«LhBB©<fc 
^ttffiriUQftQ. «T*©ttfEfc«B*#Bl/rttW 
T-Se Blfcfcc»r, *r» »»JP-51 1 Cc<fc H . 7 
-^3*s«l& , J-^2*&5l*WS*irtry^aS0S 

n % ^>*-»4«:iS6h*. ^>?»4m j/';>y 

8^|gK)-rSC<hCCJ:0, «|»8B4 4*s»fiE3hS. fT 
^ft # 5 n/c 7 - ^ 3 ttf - > ^> a >ff^S 9 icmh 
n> ra-^>^3>(Cffi3fc*l*<!:ifcK:, 7-^ 3(DS 

[0 02 3] *{C, KS* + >^123WI<OttB , C*- 

jesg^wasen*. >x^r, ^y>^8*K»Lrs 

gpi4^T^5ti-, KS* + >'<12*Hi;*. C©« 




7 

:/7*v#;Mfc£3£g5 3?:8t!lOTX 

[0024] fcl»ri«a**»«»5 0 ?:|g!ttlO-CT8S 

2rtKtt:7'5X-7#££U zfvX^KjzZm 
*4>-<*>ifi'75Z-7*<)--y 9<0%WcZlb * 7 - 9 

>?<)-~>ifb. ttcitmittZ. CVJzltCbX?? 
Xv*y-->y#**70fc&6«. *3tfM5c£E5 1 
fcffiS&LTX^ * + 1 2 F*3 K^fcilA LTltS* 
+>m 2*Bitcf s. CiitCfcQ. -frrXW)-- 
>if<Diy<<i>>i>*m7b. c©ftKSrfc&9-i'3ai 

gen. y-ivy^ttUJSb-ctffctia. 
[002 5] (nsi©^9i 2 ) n 6 u^^momMom 

mo??*-??*) --I'V&W.ong.* * ^'©Br® 
03£|5]-©##£ttOT§iljB£«t8rr£. 06Ccfel> 

x. msui 4K««7-i'3©sftn^©±»ffli4T«w 

<D2/^Kll^©fflJI]SI51 4 a. 1 4 btfKtt 64vCt> 
S. tfJJ02P14a. 1 4b<D-<-^SPttl 3 i<DSSSP 
CC«->-;U2 5a, 2 5 b*i|8:W6ti-Ct^. ttflnSPl 
4a, l 4bi^-Xg|5l5f 1 3i-CH**i^^H»ffJ)n 
Xfft>;q2a, 12b *J&5tf * tcWMU 1 
4a. 14b(CBfWn/^^2 7a. 2 7 b#»W 
fctvCfcO. *MM«fcgg5 lSC«a«5l«B5 2K 

[0026]&K:. tt»*£* + :"<12a. 12b© 
micmxmitZ* 06(Cte^-C. p. pa. pb 

tt-eft-ehj^i-^i 2. ittoiffi^f 1 2 

a. 12bft©Efrfii (atm) <7-*3#*< 
-*SW*1 3SOTSPmfi62 1 ±KB*>*iteWirX2 
* + >;<l 2#SJD6tt. KS©9l«g5 2*|gKi-r 

*„ cn«cj;»). >^i 22&cm<iQJt£**> 

;<12a. 1 2b#X£«3l;*n*. C©«h#. -7-* 
3 £^-*$W* 1 3 i©«ftl!iS*>e>«t)f Mcxr&i) 

[0 027] C©iT© , ;-i'S«. — «5tC->-Jb-CPg 

•c?>nri,»s2o©s[a©E^^Kitw-r*. *^js© 

»*2"C». fnnHffi^ + >^l 2a. 12bf*ltt££ 
«?|3ttTI,>S/<:*. tfJjnXS^ + ^l 2 a. 12b 
fl©E#pa. p b«:*SUIffc£ 1 a t m«k0 4>(6< 
(pa. pb<l). LtuWiXffiiagM? 
t WU2a. l2btf&9-*>'*l2t<DKt>m 
( P a-p)tt.#«^t^l2a. 12b**& 
l»»^©*^ f 1 2 t±mR.t<DWt)gi ( 1 - 
p) J:»Pfc/N*<. WBM3&- + '>*1 2a. 12b* 
e>JE£ 9 + >'< 1 2 'J - * T &xy©fiW:ttJjnK£ 
f t >/(12a, 12 b#ftt>l§££J±$L-C',K£< ft 
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S„ bfc*s-?-C. ttflnX^ + ^'l 2a. 12b£19: 

[ 0 0 2 8 ] £ fc, ±f£$mv>fcB2 -Ctt. + > 

;<1 2RO t #ftI*^?i'>'' N 'l 2 a. 12b£X£?S3l 
T-5fc«?)K:|Hi-©K^©?l^g5 2 fcfflt,** J: 5 Kit 
ttJjnS£* t>^12a, l 2 b £»H1©S3» 
iR?|ISgKJ:9X£&3l*SJ:5K:i/-cfc.i:<,>. ttftl* 
2f-f>>^12a. I 2b©«S®?l«:Kl/-C«. S<«» 

?i^aii/-c^fi®xsss©t>©. wi^«sfm^ci 

T&t'CfSgW&k©*^**^* 5 ?**. C©i 
5KJtSft^l 2<h. ttflnX^ + WH 2 a. 1 

2 b tK*ti*ti&£ii£a©s&*s'Hi©X£&?i£ 

[0029] <f&»©J$» 3 ) m 7 «##feBJJ©*«6©» 
S3 >? 'j ?$i&<Dn£? f 

MffiBrftS. ±iaHJS©^SI2K:fe^-c«. !/-*2 
20 5*9-f 3©±ffi«C^«3#-CStS^t>^l 24S 
ttl-icfc^CClyri,^*. *H^©^SI3«->-Jl'2 5 
R^>-;l/2 5a. 2 5b£'7-d'3i©lffltc*>-frt>& 

©fJS2 tlsllt*5. H7tt. ffipl4*«T»ly"CJ/ 
--;l>2 5, 2 5 a. 2 5 b^-^SPWl 3IC^Ufc 

a. 2 5b©TSSB<t, 3©±ffli©HtC*D-r*> 
WlG^fctUW1-5. COH'iK.'y-ifSt 
->-;b2 5, 2 5 a. 2 5 bi©ra«:^G?rgWSC 
30 iOCiO. '7-i'3B'>-^2 5. 25a. 2 5 b i« 

xv^v-^^y^tf t*5r*s. corns, wm 

2*$J:yi2a, 1 2 b*XaHKITS*aMWI««5 
2©!6> f 3€:3l^«:S:S-r*Ci«:J:'5. X2?f>^'l 
2rt%Bif5£©XSS«:iW#-rs c i^-C* 5. 
[0030] 

[^«©^m] *^CC«tn«. f-7U©'7-i' ; £:X 

s. 

so imwommmi) 



f) 



(5) 



gg(DIEffl0 

[02] #«98©H*<W&lBl©^Xv^y-^>y 

gg<DX£** >;«DSrffl0 
[04] (a) **WCDHtt<D^ffil<Dy7Xv^U- 
~ > ?2i&<D7- - ^ttCD 7 - £ <D¥ffi0 

( b ) *» w<oas»<wB» i©^*-?* 

fi<Df*~ 7 - * ©¥ffi0 
[05] *^W<D*JSO^ffil<D^Xv^*;-^>y 

[06] #*W<^l«©»«2©^Xv^y-^>^ 
^gcoX^ * * »«D(ffBBI 

[07] #«W(z^afc©««3©^X'7^y-->y 
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